Abstract. In this paper, for the second initial boundary value problem for Schrödinger systems, we obtain a performance of generalized solutions in a neighborhood of conical points on the boundary of the base of infinite cylinders. The main result are asymptotic formulas for generalized solutions in case the associated spectrum problem has more than one eigenvalue in the strip considered.
Introduction
The boundary value problems for Schrödinger equations whose coefficients are independent of the time variable have been previously proposed and analyzed by J.-L. Lions and E. Magenes, [15] , [16] . In the finite cylinder Ω T = Ω × (0, T ), the first initial boundary value problem for this kind of equation with coefficients depending on both the time and spatial variables has been considered in [2] . In this paper, we study the second initial boundary value problem for general Schrödinger systems (coefficients depending on both the time and spatial variables) in the infinite cylinder Ω ∞ = Ω × (0, ∞) with conical points on the boundary of the base Ω. Existence, uniqueness of the generalized solution of this problem were considered in [5] , the regularity of the generalized solution (with respect to both the time and spatial variables) were given in [6] and [7] . Our main purpose here is to study the asymptotic behavior of generalized solutions in a neighborhood of conical points.
In the previous papers
, to consider asymptotic behavior of solutions of boundary value problems for non-stationary systems, the authors just studied the case when the associated spectrum problem has simple eigenvalues. And now, by weakening restrictions on eigenvalues of the spectrum problem (extending them to semisimple eigenvalues having invariant multiplicity), we obtain generally asymptotic formulas of solutions as linear combinations of special singular vector functions and regular vector functions. Moreover, these vector functions and coefficients of the linear combinations are regular with respect to the time variable. Our results are extended to the case in which the considered strip has more than one eigenvalue. That causes more technical difficulties. The main method used in this paper can be shown as follows. At first, we study the asymptotic behavior of solutions of the second boundary value problem for elliptic systems depending on a parameter. After that, we take the term containing the derivative in time of the unknown vector function to the right-hand side of the system so that the problem can be viewed as an elliptic one (depending on the parameter t). Dividing m into 3 cases by comparing it with 1 2 n, where n is the dimension of Ω, we can manage to apply results for elliptic systems depending on a parameter to get the asymptotic behavior of solutions of our problem.
The paper is organized as follows. In Section 2, we introduce some notation and formulation of the problem. The main result is given in Section 3, where asymptotic formulas of solutions of the second initial boundary value problem for Schrödinger systems are shown. In Section 4, by giving some auxiliary lemmas, we prove our main result. Some examples are stated in Section 5. Finally, some conclusions will be given in the last section.
Notation and formulation of the problem
Suppose that Ω is a bounded domain in R n with the boundary ∂Ω. Moreover, we assume that Γ = ∂Ω \ {0} is a smooth manifold and Ω coincides with the cone K = β{x : x/|x| ∈ G} in a neighborhood of the origin 0, where G is a smooth domain on the unit sphere
Let u be a complex valued vector function with components u 1 , . . . , u s and let α = (α 1 , . . . , α n ) (α i ∈ N, i = 1, . . . , n) be a multiindex, |α| = α 1 + . . . + α n . We use the notation
|D α u i | 2 and u t j = (∂ j u 1 /∂t j , . . . , ∂ j u s /∂t j ). Denote by ω = (ω 1 , . . . , ω n−1 ) a
